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(54) SURFACE PLATE TREATMENT FILM AND DISPLAY DEVICE AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To form a reflection preventive/static preventive/leakage 
electromagnetic field reducing film on a surface base body of a display device. r* ^ 

CONSTITUTION: A high refractive index layer 2 and a low refractive index layer 3 
are formed in this order between a surface board (a base body) 1 of a display device 
and an air layer 4, and reflection prevention of external light and static prevention or 
reduction in a leakage electromagnetic field are performed. The high refractive index 
layer 2 has the density distribution becoming small in order toward the low refractive 
index layer 3 from the surface board 1 side, and forms a graded film structure whose 
refractive index becomes continuously small between it and the air layer 4 from the 
display panel 1 side together with the low refractive index layer 3. 
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* NOTICES * 



The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS _ _ : _ ^ 

[Claim(s)] 

[Claim 1] In the surface substrate processing layer for forming a high refractive-index layer and a low refractive-index layer in this order 
between the surface substrate of display, and an air space, and performing acid resisting of visitor light, antistatic [ of static electricity ], or a 
reduction of the leakage electromagnetic field The aforementioned quantity refractive-index layer has the density distribution which serves 
as smallness from the aforementioned surface substrate side one by one toward the aforementioned low refractive-index layer. The surface 
substrate processing layer of the display characterized by coming to form the gray dead mold membrane structure to which a refractive 
index becomes small continuously between the aforementioned air spaces from the aforementioned display substrate side with the 
aforementioned low refractive-index layer. 

[Claim 2] In the surface substrate processing layer for forming a high refractive-index layer and a low refractive-index layer in this order 
between the surface substrate of display, and an air space, and performing acid resisting of visitor light, antistatic [ of static electricity ], or a 
reduction of the leakage electromagnetic field The aforementioned quantity refractive-index layer has the density distribution which serves 
as smallness from the aforementioned surface substrate side one by one toward the aforementioned low refractive-index layer. While the 
gray dead mold membrane structure to which a refractive index becomes small continuously is formed between the aforementioned air 
spaces from the aforementioned surface substrate side with the aforementioned low refractive-index layer The surface substrate processing 
layer of the display characterized by reaching or the high refractive-index layer itself having a low resistance quantity refractive-index layer 
between the aforementioned surface substrate and the aforementioned quantity refractive-index layer. 

[Claim 3] The surface substrate processing layer of the display characterized by adding a pigment and/or a color in the aforementioned 
quantity refractive-index layer and/or a low refractive-index layer, and coming to give a predetermined optical-absorption property in claims 
1 or 2. 

[Claim 4] In claims 1, 2, or 3 the aforementioned quantity refractive-index layer In2 03, Sn02, Sb2 03, Ti02, ZnO, Zr02, aluminum2 03, 
Si02, and MgF2, And it consists of one or more sorts of the ultrafine particles and/or the joint fields which were chosen from such mixture. 
The aforementioned low refractive-index layer is Si02, Zr02, and MgF2. Surface substrate processing layer of the display characterized by 
constituting from one or more sorts of the ultrafine particles and/or the joint fields which were chosen from inside. 

[Claim 5] In the formation technique of the surface substrate processing layer for forming a high refractive-index layer and a low refractive- 
index layer in this order between the surface substrate of display, and an air space, and performing acid resisting of visitor light, antistatic 
[ of static electricity ], or a reduction of the leakage electromagnetic field The 1st process which coats the 1st solution which suspended in 
the solvent the ultrafine particle which makes a principal component the high refractive-index layer material which contains a conductive 
ultrafine particle in the surface substrate of the aforementioned display, and the thing from which it reaches or the conductive ultrafine 
particle itself serves as a high refractive-index material, and forms the 1st layer, The 2nd process which coats the 2nd solution which 
suspended in the solvent the ultrafine particle which makes a low refractive-index layer material a principal component, and forms the 2nd 
layer on the 1st layer coated with the 1st aforementioned process, The formation technique of the surface substrate processing layer of the 
display characterized by including the 3rd process which calcinates the aforementioned surface substrate in which the 1st layer and the 2nd 
layer were formed. 

[Claim 6] The surface substrate processing layer formation technique of the display characterized by including the process which uses CVD, 
the sputtering method, or a vacuum deposition for the aforementioned surface substrate, and forms the aforementioned low resistance 
quantity refractive-index layer in a claim 5. 



[Translation done.] 



♦NOTICES* ^SP OS-0?^Sg\ 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION . 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If this invention prevents reflex of outdoor daylight, and electrification of static electricity to the surface substrate in 
a cathode-ray tube, or a LCD and other various display or is in a cathode-ray tube, it relates to the surface substrate processing layer and its 
manufacture technique of display for preventing a leakage of the electromagnetic field. 
[0002] 

[Description of the Prior Art] The enhancement in a performance of an advancement of the monitor of information-processing terminals, 
such as a personal computer and a work station, and the display performance of correspondence software and ergonomics relation regulation 
of a surface substrate processing layer [ in / it follows on spreading and / the surface substrate (screen) of display ] (only henceforth a 
surface treatment layer) is much more needed. : , 

[0003] In the shadow mask type color cathode-ray tube as a color-display spool of a super-high definition especially used for the color- 
display monitor with much amount of information, the mask pitch of the shadow mask is still finer, and even if it gives a functionality 
processing layer to a front face, the resolution of the spool (non-processed spool) which does not perform surface treatment, and equivalent 
level is demanded. 

[0004] As a surface treatment layer for the cure to such a demand, the vacuum evaporationo layer and the so-called CVD layer of the 
multilayer using the interference of light are put in practical use. However, since the formation cost of these vacuum evaporationo layers or 
CVD layer (multilayer-coating-tip layer) is high, the present condition is applied only to the ************ high-class form, and they have 
been a technical probrem with important obtaining a highly efficient surface treatment layer by the low cost. 

[0005] Moreover, when switching on or disconnecting power, and the high potential of minus by an electron beam hitting the internal 
surface of parietal bone of the panel (surface substrate) is formed or this high potential is lost abruptly, the electrostatic charge for 
countering the concerned high potential generates the color cathode-ray tube for the color cathode-ray tube and display for television in the 
outside surface of a panel. 

[0006] And when displeasure is given to a human body by remaining without this electrostatic charge's declining forever or it contacts on 
the surface of a cathode-ray tube, the accumulated electrostatic charge may discharge through a human body, and may give electric shock. 
[0007] Moreover, the dust and dust in the air charged in the opposite charge, and a pollutant stick to a panel, a degradation and displeasure 
of the picture brightness of a cathode-ray tube are invited, and a picture is not seen, but it is **************. 

[0008] In order to solve many of these problems, the attempt which gives a conductive layer from the former to the panel front face of a 
cathode-ray tube has been made variously. 

[0009] However, in connection with information devices, such as a rapid personal computer, having spread in recent years, a close-up of the 
problem of the electromagnetic interference by the electromagnetic wave radiation revealed from the front face of the terminal surface 
equipment (VDU: Visual Display Unit), especially the low frequency alternating electric field has been taken. 

[0010] The specification "MPR- 11" especially concerning regulation of the spurious radiation from VDU is proposed about this problem in 
Sweden. 

[00 11] And the draft of the spurious radiation regulation from VDU [ specification / above-mentioned / reference ] centering on the West is 
created now. Furthermore, recently, specification severer than the above "MPR- II" is proposed by the labor union of the same country as 
"TCO." 

[0012] The influence on the human body by such electromagnetic wave noise is regarded as questionable in each country, and it has become 
the greatest pressing need to solve this. 

[0013] The leakage electromagnetic field are mainly generated from the deflecting yoke of a cathode-ray tube. There is technique an 
electromagnetic wave is made not to reach into the concerned layer at an observer as one means to prevent this leakage electromagnetic 
field, using an eddy current occurring when an electromagnetic wave hits the conductive layer on the front face of a panel. 
[0014] Conventionally, the display equipped with the low reflective electric conduction layer only for antistatic [ of static electricity on the 
front face of a panel by which an induction is carried out ] at the time of ON/OFF of power is indicated by JP,1-186533,A. However, with 
this conventional technique, the surface-electrical-resistance value is 107. It was before and after omega/**, and was inadequate as a good 
conductor of the electrical property for bearing high field strength. 

[0015] As conductivity for intercepting such leakage electromagnetic field, a surface-electrical-resistance value is at least 104. The electric 
conduction layer below omega/** is needed. 

[0016] It is indispensable when having an acid-resisting property also raises the function of surface equipment simultaneously with it. 
[0017] 

[Problem(s) to be Solved by the Invention] As a surface treatment layer for prevention of surface reflex of display, and antistatic, this 
invention / person etc. proposed Japanese Patent Application No. 282576 [ five to ] previously. 

[0018] The conductive quantity refractive-index layer which consists of one or more sorts of ultrafine particles chosen on the surface 
substrate of display from Sn02, Sb2 03, In2 03, Ti02, ZrOs2, and such mixture by this proposal, They are Si02 and MgF2 among these 
ultrafine particles and/or on it. Antistatic and an antireflection film equipped with the matrix layer which consists of one [ at least ] low 
refractive-index component are formed. 

[0019] For the above-mentioned processing layer, the array of the ultrafine particle of a high refractive-index layer electric conduction layer 



is not precise, and the surface-electrical-resistance value is 108. With omega/** order, since it is high, the further conductive enhancement is 
required. 

[0020] Drawin g 1 1 is a ** type view explaining the structure of the antireflection film of two-layer structure explaining one example of the 
surface substrate processing layer of display, and an operation, and, for 01, as for a high refractive-index layer (the 1st layer) and 03, a base 
(surface substrate) and 02 are [ a low refractive-index layer (the 2nd layer) and 04 ] air spaces. 

[0021] In this drawing, nO is a reflection factor [ respectively in the field side of a base, a high refractive-index layer, a low refractive-index 
layer, and an air space in the thickness of a low refractive-index layer, rO, rl, r2, and r3 ]. The refractive index of a base, and nl The 
refractive index of a high refractive-index layer, and n2 The refractive index of a low refractive-index layer, and n3 The refractive index of 
an air space, and dl The thickness of a high 

[0022] If the total reflection factor in such a processing membrane structure is set to Ra, main wavelength of visitor light will be set to 
lambda. Ra=l-{(r 02-1) (r 12-1) (r 22-1)} / D2 (1) 
It becomes. 

[0023] It is the phase of delta 1 and a low refractive-index layer about the phase of a high refractive-index layer delta 2 When it carries out, 
in the case of vertical-incidence light, deltal =4pinl dl / lambda They are delta2 =4pin2 d2 / lambda, further D2 =l+(r0 rl)2+ () [ rl ] r2 
2+(r2 r0)2+[rl r2 cos(l+r02) delta2+r0 rl cos(l+r22) deltal+r2 rO {cos(deltal+delta2)+rl2cos(deltal-delta2)} 
In the case of vertical-incidence light, they are rO, rl, and r2. rO from principle of fresnel =(nl-n0)/(nl+n0) 
rl =(n2-nl )/(n2+nl ) 
r2 =(n3 -n2 )/(n3 +n2 ) 

It comes out, and since it can express, total-reflection-factor Ra is calculable from a formula (1). Here, they are dl and d2, respectively 
about refractive-index n 0 = 1.53 of a base 01, the refractive index nl of a high refractive- index layer, refractive-index n 2 = 1.45 of a low 
refractive- index layer, refractive-index n 3 = 1 .00 of an air space, and the thickness of each class. When it carries out, As main wavelength 
of lambda= 555nm, it is the refractive index nl of a high refractive-index layer by the case of nl dl =n2 d2 =llambda/4. When it changes, 
the result which calculated how total-reflection-factor Ra would change is shown in drawjngj.2 . 

[0024] drawing 12 - a quadrature axis - the wavelength (nm) of light -- an axis of ordinate - a reflection factor (%) ~ taking - refractive 
index nl of a high refractive-index layer The status of each reflection factor over the light wave length at the time of making it change with 
1.7, 1.8, 1.9,2.0, and 2.1 is shown. 

[0025] In2 03, Sn02, Sb2 03, and Ti02 which are a conductive component in order to acquire high conductivity by the processing layer of 
such two-layer structure Although what is necessary is to make a density high and just to make it a precise layer Since a refractive index is 
originally large, these components are the refractive indexes nl of the above-mentioned quantity refractive-index layer. It becomes large, 
and as shown in drawing 12 , the configuration (change of a reflection factor to wavelength) of a part light-reflex property turns into a sharp 
V character configuration, and the value of the minimum reflection factor also becomes large one by one. 

[0026] Thus, since it was colored the specific color and the reflected light of the layer which serves as a sharp V character configuration to 
the wavelength of light was visible, while it presented displeasure, it had the problem that the luminous reflectance which a man senses also 
became large. 

[0027] It is simple method of applications, such as the spin ****** method, a dipping method, the spraying method, or a roll coater, and the 
purpose of the above thing to this invention is 104 by baking at low temperature. While the electric conduction layer below omega/** is 
obtained, it is in offering the surface substrate processing layer of the display with which low reflex nature is obtained combining other 
layers. 

[0028] Moreover, in order to acquire high conductivity, even if the purpose of this invention makes precise a high refractive-index layer 
electric conduction layer, it is to offer the surface substrate processing layer of the display of the structure where the reflective property is 
not spoiled. 
[0029] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the membrane structure which consists of a surface 
substrate of display one by one toward the front face at the 1st layer (quantity refractive-index layer) and the 2nd layer (low refractive-index 
layer), the high refractive-index layer of this invention by the side of the above-mentioned substrate is precise. The membrane structure of 
the refractive-index gray dead mold with which a refractive index becomes small continuously as it goes to a low refractive- index layer and 
the density becomes small one by one is formed in a surface substrate. 

[0030] And for the layer of this high refractive-index layer, the surface-electrical-resistance value is 104. It is 103 desirably below 
omega/**. It constitutes from In2 03, Sn02, Sb2 03, Ti02 and a precise ultrafine particle that has one or more sorts of conductivity chosen 
from such mixture, and/or the joint field so that it may become below omega/**. And in order to raise refractive-index adjustment and a 
layer intensity, they are ZnO, Zr02, aluminum2 03, Si02, and MgF2. And it is made to include one or more sorts of the ultrafine particles 
and/or the joint fields which are chosen from such mixture. 

[0031] And a surface low refractive-index layer is Si02, Zr02, and MgF2. It constitutes from one or more sorts of the ultrafine particles 
and/or the joint fields which were chosen from inside. 

[0032] In addition, the pigment and/or the color were added in forming the low resistance quantity refractive-index layer by CVD, the 
sputtering method, the vacuum deposition, etc. between the high refractive-index layers which are the above-mentioned surface substrate 
and the 1st layer **** or the above-mentioned quantity refractive- index layer, or the low refractive-index layer, and the optical-absorption 
property could be made to give them. 

[0033] Drawin g 1 is a ** type view explaining the fundamental structure and an operation of the surface substrate processing layer of the 
display by this invention. The refractive index which met in the orientation of a cross section of the layer with (b) from the surface substrate 
(base) 1 to [ with a layer / (a) in a membrane structure and ] an air space 4 is shown. For nl a, the refractive index by the side of the base 1 of 
the high refractive-index layer 2 and nib are [ the thickness of the dense field by the side of the base 1 of the high refractive-index layer 2 
and d lb of the refractive index by the side of the low refractive-index layer 3 of the high refractive-index layer 2 and dla ] the thicknesss of 
the sparse field by the side of the low refractive-index layer 3 of the high refractive-index layer 2. In addition, other signs are equivalent to 
the same fraction as the aforementioned view 1 1 . 

[0034] It sets at an aforementioned ceremony (1) and the reflection factor in this case is rO =(n 1 a-n0)/(n 1 a+nO) in approximation, 
rO =(n2 -nlb)/(n2 +nlb) 



SO 



rO =(n3 -n2 )/(n3 +n2 ) 
It can place and calculate. 

[0035] Drawin g 2 is explanatory drawing of change of the reflective property when changing the refractive index by the side of the low 
refractive-index layer of a high refractive-index layer one by one. Refractive index nO of a base It is the refractive index n2 of 1.00 and a 
low refractive-index layer about the refractive index of 1.53 and air. The result which investigated change of the reflective property when 
changing refractive-index nib by the side of the low refractive-index layer of a high refractive-index layer one by one, having used 
refractive-index nla by the side of the substrate of 1.45 and a high refractive-index layer as 2.00 is shown. 

[0036] In addition, optical thickness n and d were calculated as n2, d2 =(1/4) lambdanla, and dla=(l/8) lambdanlb and dlb=(l/8) lambda, 
respectively. 

[0037] Thus, a reflection factor falls by giving continuity change of a refractive index to a layer [ 1st ] high refractive-index layer, and this 
invention shifts to a loose U character configuration from the V character configuration with a sharp spectral-reflectance curve, a luminous 
reflectance falls, and it was checked that the layer which was excellent, without showing the color of a unique reflected color is obtained. 
[0038] The 1st invention according to claim 1 forms a high refractive-index layer and a low refractive-index layer in this order between the 
surface substrate of display, and an air space. Namely, acid resisting of visitor light, In the surface substrate processing layer for performing 
antistatic [ of static electricity ], or a reduction of the leakage electromagnetic field the aforementioned quantity refractive-index layer It has 
the density distribution which serves as smallness from the aforementioned surface substrate side one by one toward the aforementioned low 
refractive-index layer, and is characterized by coming to form the gray dead mold membrane structure to which a refractive index becomes 
small continuously between the aforementioned air spaces from the aforementioned display substrate side with the aforementioned low 
refractive-index layer. The 2nd invention according to claim 2 forms a high refractive-index layer and a low refractive-index layer in this 
order between the surface substrate of display, and an air space. Moreover, acid resisting of visitor light, In the surface substrate processing 
layer for performing antistatic [ of static electricity ], or a reduction of the leakage electromagnetic field the aforementioned quantity 
refractive-index layer While it has the density distribution which serves as smallness from the aforementioned surface substrate side one by 
one toward the aforementioned low refractive-index layer and the gray dead mold membrane structure to which a refractive index becomes 
small continuously between the aforementioned air spaces is formed from the aforementioned surface substrate side with the aforementioned 
low refractive-index layer It has a low resistance quantity refractive-index layer between the aforementioned surface substrate and the 
aforementioned quantity refractive-index layer, reaches, or is characterized by the high refractive-index layer itself being a low resistance 
layer. 

[0039] Furthermore, it is characterized by the 3rd invention according to claim 3 adding a pigment and/or a color in the aforementioned 
quantity refractive-index layer and/or a low refractive-index layer, and coming to give a predetermined optical-absorption property in the 
above 1 st or the 2nd invention. 

[0040] Furthermore, the 4th invention according to claim 4 In the above 1st, the 2nd, or 3rd invention the aforementioned quantity 
refractive-index layer In2 03, Sn02, Sb2 03, Ti02, ZnO, Zr02, aluminum2 03, Si02 s and MgF2, And it consists of one or more sorts of 
the ultrafine particles and/or the joint fields which were chosen from such mixture, and the aforementioned low refractive- index layer is 
Si02, Zr02, and MgF2. It is characterized by constituting from one or more sorts of the ultrafine particles and/or the joint fields which were 
chosen from inside. 

[0041] And the 5th invention according to claim 5 is set to the formation technique of the surface substrate processing layer for forming a 
surface treatment layer in the above 1st, the 2nd, or the surface substrate of the display of the 3rd invention. The 1st process which coats the 
1st solution which suspended in the solvent the ultrafine particle which makes a principal component the high refractive-index layer material 
which contains a conductive ultrafine particle in the surface substrate of the aforementioned display, and the thing from which it reaches or 
the conductive ultrafine particle itself serves as a high refractive-index material, and forms the 1st layer, It is characterized by including the 
2nd process which coats the 2nd solution which suspended in the solvent the ultrafine particle which makes a low refractive-index layer 
material a principal component, and forms the 2nd layer on the 1st layer coated with the 1st aforementioned process, and the 3rd process 
which calcinates the aforementioned surface substrate in which the 1st layer and the 2nd layer were formed. 

[0042] And 6th invention according to claim 6 is again characterized by including the process which uses CVD, the sputtering method, or a 
vacuum deposition for the aforementioned surface substrate, and forms the aforementioned low resistance quantity refractive-index layer in 
the formation technique of the surface substrate processing layer of the display for forming the surface substrate processing layer of the 
display of invention of the above 5th. 
[0043] 

[Function] The aforementioned quantity refractive-index layer is made into the density distribution which serves as smallness from the 
aforementioned surface substrate side one by one toward the aforementioned low refractive-index layer in the configuration of invention of 
the above-mentioned claim 1 . By having formed the gray dead mold membrane structure to which a refractive index becomes small 
continuously between the aforementioned air spaces from the aforementioned display substrate side with the aforementioned low refractive- 
index layer A spectral-reflectance curve serves as a loose U character configuration, and can obtain low reflex nature, antistatic nature, and 
the processing layer with the leakage electromagnetic-field reduction effect. 

[0044] Moreover, the aforementioned quantity refractive-index layer is made into the density distribution of a claim 2 which serves as 
smallness from the aforementioned surface substrate side one by one toward the aforementioned low refractive-index layer in the 2nd 
configuration of invention. While the gray dead mold membrane structure to which a refractive index becomes small continuously is formed 
between the aforementioned air spaces from the aforementioned surface substrate side with the aforementioned low refractive-index layer 
Have a low resistance quantity refractive-index layer between the aforementioned surface substrate and the aforementioned quantity 
refractive-index layer, or or when the high refractive-index layer itself considered as low resistance material A spectral-reflectance curve 
serves as a loose U character configuration, and can obtain low reflex nature, antistatic nature, and the processing layer that raised the 
leakage electromagnetic-field reduction effect further. 

[0045] Furthermore, the processing layer of a claim 3 which has a still good light-reflex property by ****** by adding a pigment and/or a 
color in the aforementioned quantity refractive-index layer and/or a low refractive-index layer, and giving a predetermined optical- 
absorption property in the configuration of invention of the 3rd of invention can be obtained. 

[0046] In the configuration of invention of a claim 4 the aforementioned quantity refractive-index layer Furthermore, In2 03, Sn02, Sb2 
03, Ti02, ZnO, Zr02, aluminum2 03, Si02, and MgF2, And it constitutes from one or more sorts of the ultrafine particles and/or the joint 



A? 



fields which were chosen from such mixture. They are Si02, Zr02, and MgF2 about the aforementioned low refractive-index layer. By 
. having constituted from one or more sorts of the ultrafine particles and/or the joint fields which were chosen from inside, low reflex nature, 
' antistatic nature, and the processing layer with the leakage electromagnetic-field reduction effect can be obtained. 

[0047] And the high refractive-index layer material which contains a conductive ultrafine particle in the surface substrate of the 
aforementioned display in the configuration of invention of a claim 5, And or the 1st process in which the conductive ultrafine particle itself 
coats with the 1st solution which suspended in the solvent the ultrafine particle which makes a principal component the thing used as a high 
refractive-index material, and it forms the 1st layer, The 2nd process which coats the 2nd solution which suspended in the solvent the 
ultrafine particle which makes a low refractive-index layer material a principal component, and forms the 2nd layer on the 1st layer coated 
with the 1st aforementioned process, By having considered as the manufacture technique containing the 3rd process which calcinates the 
aforementioned surface substrate in which the 1 st layer and the 2nd layer were formed, low reflex nature, antistatic nature, and the 
processing layer with the leakage electromagnetic-field reduction effect can be obtained. 

[0048] And low reflex nature, antistatic nature, and the processing layer with the leakage electromagnetic-field reduction effect can be 
obtained by having considered as the manufacture technique containing the process which uses CVD, the sputtering method, or a vacuum 
deposition for the aforementioned surface substrate of invention of the above 5th, and forms the aforementioned low resistance quantity 
refractive-index layer in the configuration of invention of a claim 6 again. 

[0049] Thus, by giving continuity change of a refractive index to a layer [ 1st ] high refractive-index layer, a reflection factor falls, and a 
spectral-reflectance curve shifts to a loose U character configuration from a sharp V character configuration, a luminous reflectance falls, 
and this invention can obtain the layer which was excellent, without showing the color of a unique reflected color. 
[0050] 

[Example] It explains in detail about the example of this invention below. 

[005 1 ] The 1 st table is explanatory drawing of each measurement result of application layer composition of the processing layer 
manufactured in the 1st of the manufacture technique of the surface substrate processing layer of the display by this invention, - the 4th 
example, membrane formation (the applying method), a refractive index, a thickness, a surface-electrical-resistance value, an antistatic 
performance, and the low frequency leakage electric field. 

[0052] In addition, a reflective property is the example of measurement which set main wavelength to larnbda= 555nm. 



[0053] 
Table 1] 
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[0054] Setting to the [example 1] said table, an example 1 (No.l) is In2 03 and Sn02 to the front face of the panel glass of a cathode-ray 
tube. The ethanol solution containing the electric conduction grain made into a principal component was applied to predetermined thickness 
by the spin coating method. 

[0055] Next, the ethanol solution which makes an ethyl silicate a principal component on it was applied to predetermined thickness by the 
spin coating method. 

[0056] And this was calcinated for C or 30 minutes 150 degrees in air. 

[0057] In addition, you may calcinate 150 degrees for C or 30 minutes in air or neutrality or a reducing atmosphere after baking for 150 
degreeC and 30 minutes in the air which is the above-mentioned baking process. Moreover, only neutrality or reducing-atmosphere baking 
is to a change of baking among air. 

[0058] Explanatory drawing of the analysis result by the micro Auger electron analysis method of the constituent which looked at the 
processing layer which drawing 3 manufactured in the example 1 of this invention from width, and the drawing 4 are copy views of this 
SEM (scanning electron microscope) photograph. 

[0059] The thickness (nm) of a processing layer is taken along a quadrature axis, an intensity (relative value) is taken along an axis of 
ordinate, and drawin g 3 shows. The numeric value shown by O mark in drawing is a relative value. Moreover, it is shown that the high 
refractive-index layer of a density is high in drawing 4 at a glass-substrate side, and a density is low at a low refractive-index side. 
[0060] Drawing 3 and the drawin g 4 can show the thickness and the component ratio of each class, and it can ask for a refractive index by 
the example distribution of a volume ratio from the component ratio. 

[0061] In the case of this example 1, the refractive index of bulk of each component, respectively as In2 03, SnO 2 **2.00, and SiO 2 
**1.45 As nO =1.53n3 =1.00n2 =1.45nla=l. 45x0.22+2.00(0.66+0. 12) =1.80nlb=l. 45x0.90+2.00(0.08+0.02) =1.501ambda=555nm It is set 
to n2, d2 **(l/4) lambdanla, and dla**(l/l 1) lambdanlb and dlb**(l/l 1) lambda. 

[0062] The calculation of a reflection factor in this layer configuration is calculable in approximation by the aforementioned formula (1). 
The result is shown in I of drawin g 5 . 

[0063] Drawing 5 is explanatory drawing of the spectral-reflectance property of the processing layer of the example of this invention, and II 
is an actual measurement. 

[0064] As shown in I and II of this drawing, by it turning out that calculated value and the actual measurement are well in agreement, to 
wavelength, it is flat and it turns out that the layer which was excellent in low reflex nature in lambda^ 550nm is obtained. 
[0065] This outstanding property is acquired by having formed in the high refractive-index layer the gray dead mold membrane structure to 
which a refractive index becomes small continuously between the aforementioned air spaces from the substrate side, as described above. 
[0066] In addition, the surface-electrical-resistance value of this processing layer, a static electricity antistatic performance, and the low 
frequency alternation leakage electromagnetic field are shown in the aforementioned table 1. The. static electricity antistatic performance of 
this processing layer is enough, and the above mentioned regulation value of the specification "MPR- II" of the leakage electromagnetic 
field of Sweden and "TCO" is passed. 

[0067] The [example 2] example 2 is the same as the aforementioned example 1 except for the point which mixed the black pigment in the 
high refractive-index layer, as shown inNo.2 of Table 1. 

[0068] The processing layer of this example 2 is III of drawing 5 . As shown, by having added the black pigment, a reflective property 
becomes flatness more to wavelength, and the low outstanding processing layer of a luminous reflectance was obtained. Moreover, the same 
outstanding result as the aforementioned example 1 was obtained also about the electrical property. 

[0069] The [example 3] example 3 is In203 and Sn02 to the front face of a glass substrate, as shown in No.3 of the aforementioned table 1 . 
The ethanol solution containing the electric conduction grain made into a principal component was applied to predetermined thickness by 
the sputtering method. 

[0070] Next, the same membrane formation as an example 1 was given on it. 

[0071] The constituent which saw the processing layer by the example 3 from the cross section was shown in the aforementioned yieyy_6 and 
the drawing 7 . 

[0072] In addition, they are In2 03 and Sn02 here. The refractive index of n3 and an air space was set [ the refractive index of the layer of 
the electric conduction grain made into a principal component / nl and the refractive index of the 1st layer ] to n4 for n2 and the refractive 
index of the 2nd layer. 

[0073] If it asks for the refractive index and thickness of each class of this example by the same technique as an example 1 As nO =1 .53n4 
= 1.00n3 = 1.45nl =2.00nla-l. 45x0.22+2.00(0.66+0. 12) = 1.80n2b=l. 45x0.90+2.00(0.08+0.02) =1.501ambda=555nm It is set to n3, d3 ** 
(1/4) lambdan2, and d2a**(l/16) lambdan2b and d2b**(l/12) lambdanl and dl **(l/25) lambda. 

[0074] The calculation of a reflection factor in this layer configuration is calculable in approximation by the aforementioned formula (1). 
The result is shown in I of drawing 8 . 

[0075] Drawin g 8 is explanatory drawing of the spectral-reflectance property of the processing layer of the example 3 of this invention, and 
II is an actual measurement. 

[0076] As shown in I and II of this drawing, by it turning out that calculated value and the actual measurement are well in agreement, to 
wavelength, it is flat and it turns out that the layer which was excellent in low reflex nature in lambda= 555nm is obtained. 
[0077] This outstanding property is [ a glass substrate and ] In2 03 and Sn02 among the 1st layer. As it is having formed the electric 
conduction layer made into a principal component by the sputtering method and it was shown in the 1st table, a surface-electrical-resistance 



value is 103. It is as small as omega/**, and the above mentioned regulation value of the specification "MPR- II" of the leakage 
.electromagnetic field of Sweden and "TCO" is fully passed not to mention a static electricity antistatic performance. 
[0078] [Example 4] This example mixed the black pigment in the layer [ 2nd ] high refractive-index layer, as shown in No.4 of Table 1, and 
also it forms a processing layer by the same technique as an example 3. 

[0079] It is III of drawin g 8 about the actual measurement of the reflective property of this example. It was shown. 
[0080] By having mixed the black pigment, a reflective property becomes flat to wavelength and the low outstanding processing layer of a 
luminous reflectance was obtained. Moreover, the same outstanding result as the aforementioned example 3 was obtained also about the 
electrical property. 

[0081] In addition, as a measuring instrument of a surface-electrical-resistance value in each above-mentioned example, the Mitsubishi 
Petrochemical "******** AP resistance-measurement machine" was used. 

[0082] Drawin g 9 is explanatory drawing of the property system of measurement of the processing layer in each above-mentioned example, 
and, as for VDU and 92, 91 is [ a measuring instrument and 93 ] recorders. 

[0083]-In this drawing, the Hitachi "U-3200 type recording spectrophotometer" was used for the "********** TH type static electricity 
measuring instrument" by Shihido Electrostatic, LTD. as a measuring instrument of a reflective property as a measuring instrument of a 
leakage electromagnetic-field property, using "EFM type electric-field measuring instrument" made from pair nova AB as a measuring 
instrument of an antistatic property. 

[0084] In drawin g 9 , when measuring static electricity (electrification property) and spacing D of VDU91 and the measuring instrument 92 
measures 10cm and the leakage electromagnetic field, it may be 50cm. And VDU91 is separated from a floor 100cm or more, and is 
measured. 

[0085] The result of the aforementioned table 1 was obtained by this system of measurement. 

[0086] the cross section explaining the structure of a color cathode-ray tube where drawin g 10 applied the example of this invention -- it is - 
- 1 1 -- a color cathode-ray tube and 12 the panel section and 12a -- a processing layer and 13 -- the funnel section and 14 - the neck 
section and 15 - a fluorescent screen and 16 - a shadow mask and 17 -- a mask frame and 18 - for an electron gun and 21, as for correction 
MAG equipment and 23, a deflecting yoke and 22 are [ a shadow mask suspension device and 19 / a magnetic shielding and 
[0087] In this drawing, processing layer 12a for acid resisting / antistatic / leakage electromagnetic-field reduction in which it formed with 
the technique which a vacuum envelope is constituted from the panel section 12, the funnel section 13, and the neck section 14, and the 
color cathode-ray tube 1 1 explained to all the front faces of the panel section 12 in the aforementioned example, and equipment is put. 
[0088] Three electron beams Be and Bs (x2) discharged from the electron gun 20 held in the neck section 14 are deflected by the 
perpendicular 2-way with it being level at the deflecting yoke 21 by which sheathing was carried out to the transition region of the neck 
section 14 and the ftinnel section 13, and a fluorescent screen 15 points to them. 

[0089] The shadow mask 16 which has much puncturing is arranged just before the fluorescent screen 1 5, and three above-mentioned 
electron beams reproduce a color picture by bombardment [ carrying out color sorting by this puncturing, and / each predetermined 
fluorescent substance ]. 

[0090] The outgoing radiation of the photogenesis of the fluorescent screen 15 stimulated by bombardment of an electron beam is carried 
out outside through the panel section 12. 

[0091] As for the outdoor daylight which carries out incidence to the panel section 12 from the exterior, reflex is suppressed by processing 
layer 12a for acid resisting / antistatic / leakage electromagnetic-field reduction at this time. Moreover, since static electricity charged 
among the panel section 12 is passed by the grounding through the binding band 24 from acid resisting / antistatic layer 12a, static 
electricity is not charged on a panel section front face. And the leakage electromagnetic field mainly generated from a deflecting yoke 21 are 
also reduced. 

[0092] Thus, while outdoor daylight reflex is suppressed, and the cathode-ray tube which applied this invention is excellent in a 

regeneration picture image quality and electrification of static electricity is prevented, the leakage electromagnetic field are also reduced. 

[0093] In addition, even if it gives the silica coat by the spray in the domain which does not bring a degradation of resolution to the 

maximum front face of the processing layer in each example of the above-mentioned this invention, there is no hindrance. 

[0094] Moreover, although each above-mentioned example explained the panel glass of a cathode-ray tube as a base, it cannot be 

overemphasized by this invention that it is not limited to this and can apply to the screen of a LCD and all other display. 

[0095] Furthermore, this invention can be applied not only to a glass substrate but to a plastic plate, for example, can be applied also to 

occurrence prevention of static electricity in attachment processes, such as a polarizing plate in the erection of a liquid-crystal-display 

element. 

[0096] 

[Effect of the Invention] As explained above, according to this invention, the outstanding processing layer which has electric and an optical 
property by simple method of applications, such as the spin ****** method, a dipping method, the spraying method, or a roll coater And it 
is 104 by baking at low temperature. While the electric conduction layer below omega/** is obtained, the processing layer with the low 
reflective performance in which it excelled combining other layers, an antistatic performance, and a leakage electromagnetic-field 
suppression performance can be obtained, and a highly efficient processing layer can be mass-produced at a low cost. 
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